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MAKEUP WATER
SUPPLY LINE
AVE. 1750 GPM

NPDES OUTFALL 040N

1) STORM WATER DRAINAGE FROM COAL
PREPARATION PLANT AREAS (STOCKPILE AND
TRANSPORTATION YARDS, ETC.), SLURRY LINE
MAINTENANCE AND CONTAINMENT SUMPS AND

ADJACENT AREAS,

2) APPROXIMATE AVERAGE FLOW IS 75
GALLONS PER MINUTE,

3) NO ASSOCIATED TREATMENT.

SB 040 NPDES OUTFALL 0408
1) INFREQUENT RETURN WATER FROM

SEDIMENTATION BASIN SB041 AND STORM
WATER DRAINAGE FROM COAL PREPARATION

PLANT AREAS (STOCKPILE AND
TRANSPORTATION YARDS, ETC.

7 2) APPROXIMATE AVERAGE FLOW IS 545
GALLONS PER MINUTE,

3) NO ASSOCIATED TREATMENT.

SB 062
RETURN LINE TO
MAKEUP WATER LAKE

e,
L '?4;
NG
7>\
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7,
%
CLEAN OUT
BASIN#6 )
NPDES OUTFALL 061
1) CLARIFIED DECANT WATER FROM
SEDIMENTATION BASIN SB041 AND ADJACENT
AREA STORM WATER DRAINAGE,
2) APPROXIMATE AVERAGE FLOW IS 480
GALLONS PER MINUTE,
3) NO ASSOCIATED TREATMENT.
~SB06IC)

= SB 061D

RETURN PIPELINE TO
FRESH WATER LAKE

SB 041

NPDES OUTFALL 062

1) INFREQUENT RETURN WATER FROM
SEDIMENTATION BASIN SB041 VIA SEDIMENT
BASIN SB040 AND STORM WATER DRAINAGE
FROM COAL PREPARATION PLANT AREAS
(STOCKPILE AND TRANSPORTATION YARDS,
ETC.), SLURRY LINE MAINTENANCE AND
CONTAINMENT SUMPS AND ADJACENT AREAS,
2) APPROXIMATE AVERAGE FLOW IS 565
GALLONS PER MINUTE,
3) NO ASSOCIATED TREATMENT.
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* AMAX DATA SYSTEMS *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* HYDROGRAPH GENERATION *
P S T ST TR LI TS L LA L L
HYGEN - version 3.21
FILE: BASINSP3 PRREPORT A JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN Sp-3
SILTATIOPN CONTROL FOR PLANT AREA

LOCATION: AMAX COAL INDUSTRIES INC — PENNDIANA FLD
SULLIVAN COUNTY, INDIANA

WATERSHED: DISTURBED AREA AROUND PREP PLANT

WATERSHED ANALYSIS TABLE

METHOD OF COMPUTATION -

Bureau of Reclamation
SCS Unit Hydrograph

RUNOFF VOLUME
PERK DISCHARGE

RAINFALL PARAMETERS

RAINFALL RETURN PERIOD = 10.0 YEARS
RAINFALL DURATION = 24.00 HOURS
RAINFALL AMOUNT = 4.51 INCHES
TIME INTERVAL = (.10 HOURS
RAINFALL DISTRIBUTION = SCS Type II

WATERSHED PARAMETERS -

TOTAL WATERSHED AREA 32.3 ACRES ( 0.050 SO MI)

SCS RUNOFF CURVE NUMBER = 87.0

MINIMUM RETENTION RATE = 0.065 INCHES/HOUR

TIME OF CONCENTRATION = (.56 BOURS
RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE = 74.2 CFS

TIME TO PEAK (FROM START OF RAIN) = 12.3 HOURS

RUNOFF VOLUME 6.8 ACRE-FEET



PAGE 2
ARk kARkhARRRRRIARRKRA KRR AT IRk R

* AMAX DATA SYSTEMS *
% ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* RESERVOIR ROUTING *
********‘k****************************
RSROUT - Version 2.01
FILE: BASINSP3 PRREPORT A JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3
SILTATIOPN CONTROL FOR PLANT AREA
LOCATION: AMAX COAL INDUSTRIES INC - PEMNDIANA FLD
SULLIVAN COUNTY, INDIANA
RESERVOIR: SEDIMENT BASIN SP-3
PLANT AREA SEDIMENT CONTROL

RESERVOIR ROUTING - SUMMARY TABLE

(ALL TIMES ARE FROM START OF RAINFALL)

INFLOW PARAMETERS

WATERSHED AREA : 32.30 ACRES
RAINFALL RETURN PERIOD : 10.00 YEARS
RAINFALL DURATION ! 24.00 HOURS
RAINFALL AMOUNT : 4.5]- INCHES
TIME AT START OF INFLO"" H 6.20 HOURS
PEAK INFLOW H 74.19 CF8
TIME TO PEAK INFLOW : 12,30 HOURS
INFLOW RUNOFF VOLUME H 6.76 ACRE-FEET
TIME TO END OF INFLOW : 20,30 HOURS
RESERVOIR PARAMETERS
RESERVOIR ELEV. AT START OF STORM- 550.00 FEET

NORMAL POOL ELEVATICN : 550.00 FEET

EMBANKMENT CREST ELEVATION 555.00 FEET

STORAGE VOLUME & DISCHARGE RATE AT:
POOIL, ELEVATION AT STORM START: 10.49 AC-FT, 0.0 CFS
NORMAL POOL ELEVATION————1 10.49 AC-FT, 0.0 CFS
EMBANKMENT CREST ELEVATION—3 19.89 AC-FT, 1747.3 CFS

ROUTING SUMMARY

PEAK RESERVOIR ELEVATION : 550.90 FEET

TIME TO PEAK RESERVOIR ELEVATION—: 12.50 HOURS

OUTFLOW RATE AT PEAK ELEVATION-—-: 62.10 CFS

FREEBOARD AT PEAK ELEVATION-——-1 4.10 FEET

% TIME TO DRAWDOWN TO NORMAL POOL—-: 7.90 HOURS
OUTFLOW RUNOFF VOLUME H 6.79 ACRE-FEET
ROUTING TIME INCREMENT: : 0.10 HOURS

* NO’I'E FROM TIME OF PEAK RESERVOIR ELEVATION



RSROUT - Version 2.01
FILE: BASINSP3 STORAGE

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3

PAGE 3

JANUARY 26, 1990

STLTATIOPN CONTROL FOR PLANT AREA

LOCATION: AMAX COAL INDUSTRIES INC — PENNDIANA FLD
SULLIVAN COUNTY, INDIANA
RESERVOIR: SEDIMENT BASIN SP-3
PLANT AREA SEDIMENT CONTROL
RESERVOIR ELEVATION V8 SURFACE AREA AND STORAGE
RESERVOIR SURFACE STORAGE
ELEVATION AREA CAPACITY
( FEET} (ACRES) {AC~FT)
540.00 0.00 0.00
542.00 0.73 0.73
- 545,00 1.16 3.57
550.00 1.61 10.49
555.00 2.15 19.89
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RSROUT - Version 2.01
~ FILE: BASINSP3 DISCHRGE A4 JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3
SILTATIOPN CONTROL FOR PLANT AREA
LOCATION: AMAX COAL INDUSTRIES INC - PENNDIANA FLD
SULLIVAN COUNTY, INDIANA
RESERVOIR: SEDIMENT BASIN SP-3
PLANT AREA SEDIMENT CONTROL

OUTLET DEVICE: OPEN CHANNEL SPILLWAY —~ 10 FT BOTTOM

RESERVOIR ELEVATION VS. DISCHARGE

FIRST OUTLET DEVICE

RESERVOIR

ELEVATION DISCHARGE
(FT) {CFS)
550,00 0.00
550.10 1.50
550,20 4.70
550.30 9,30
550.40 : 15,20
550 .50 22.20
550.60 30.50
550.70 39.90
550.80 50.40
550.90 62.10
551,00 62.10
551,20 104.20
551,40 ©138.30
551.60 , 177.20
551.80 221.30
552.00 270,50
553,00 600.90
554.00 1086.50

555.00 - 1747.30
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* AMAYX DATA SYSTEMS ¥
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING #
* HYDROGRAPH GENERATION *
-*************************************
HYGEN —~ version 3.2I
FILE: BASINSP3 PRREPORT A JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3
STLTATIOPN CONTROL FOR PLANT AREA

LOCATICN: AMAX COAL INDUSTRIES INC - PENNDIANA FLD
SULLIVAN COUNTY, INDIANA

WATERSHED: DISTURBED AREA AROUND PREP PLANT

WATERSHED ANALYSIS TABLE

METHOD OF COMPUTATION

Bureau of Reclamation
SCS Unit Hydrograph

RUNOFF VOLUME
PEAK DISCHARGE

|

RAINFALL PARAMETERS

RAINFALL RETURN PERICD = 25.0 YEARS
RAINFALL DURATION = 24,00 BOURS ~
RAINFALL AMOUNT = 5.12 INCHES
TIME INTERVAL = (.10 HOURS
RAINFALL DISTRIBUTION = SCS Type II

WATERSHED PARAMETERS

TOTAL WATERSHED AREA 32.3 ACRES ( 0.050 SQ MI)

8CS RUNOFF CURVE NUMBER = 87.0

MINIMUM RETENTION RATE = 0.065 INCHES/HOUR

TIME OF CONCENTRATION = 0,56 HOURS
RAINFALL - RUNOFF SUMMARY

PEAK DISCHARGE = 87.5 CFS

TIME TO PEAK (FROM START OF RAIN) = 12.3 HOURS

RUNOFF VOLUME 8.2 ACRE-FEET
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* AMAX DATA SYSTEMS *
* ENGINEERING SYSTEMS DEVELOPMENT *
* ENVIRONMENTAL ENGINEERING *
* RESERVOIR ROUTING *
****************’R********************
RSROUT - Version 2.0
FILE: BASINSP3 PRREPORT A JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3
SILTATIOPN CONTROL FOR PLANT AREM
LOCATION:  AMAX COAL INDUSTRIES INC — PENNDIANA FLD
SULLIVAN COUNTY, INDIANA '
RESERVOIR: SEDIMENT BASIN sp-3
PLANT AREA SEDIMENT CONTROL

RESERVOIR ROUTING — SUMMARY TABLE -

(ALL TIMES ARE FROM START OF RAINFALL)

INFLOW PARAMETERS

WATERSHED AREA H 32.30 ACRES
RAINFALL RETURN PERIOD-—- : 25.00 YEARS
RAINFALL DURATION H 24.00 HOURS
RAINFALL AMOUNT : 5.12 INCHES
TIME AT START OF INFLOW ——1 5.60 HOURS

PEAK INFLOW : 87.52 CFS

TIME TO PEAK INFLOW H 12.30 HOURS
INFLOW RUNOFF VOLUME H 8.19 ACRE-FEET .
TIME TO END OF INFLOW H 20.60 HOURS

RESERVOIR PARAMETERS
RESERVOIR ELEV. AT START OF STORM-: -550.00 FEET
. NORMAL PCOL ELEVATION H 550.00 FEET
EMBANKMENT CREST ELEVATION H 555,00 FEET

STORAGE VOLUME & DISCHARGE RATE AT: :
POOL ELEVATION AT STORM START: 10,49 AC-FT, 0.0 C
NORMAL POOL ELEVATION : 10.49 AC-FT, 0.0 CFS
EMBANKMENT CREST ELEVATION-——! 19.89 AC-FT, 1747.3 C

ROUTING SUMMARY
PEAK RESERVOIR ELEVATION

H 551.04 FEET

_TIME TO PEAK RESERVOIR ELEVATION— 12.50 HOURS
OUTFLOW RATE AT PEAK ELEVATION——! 70.88 CFS
FREERCARD AT PEAK ELEVATION : 3.96 FEET

% TIME TO DRAWDOWN TO NORMAL POOL——-! §.20 HOURS
OUTFLOA RUNOFF VOLUME ! 8.20 ACRE-FEET
ROUTING TIME INCREMENT: : 0.10 HOURS

% NOTE: FROM TIME OF PEAK RESERVOIR ELEVATION



RSROUT -~ Version 2.0I
FILE: BASINSP3 STORAGE

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3

PAGE 3

JANUARY 26, 1990

SILTATIOPN CONTROL FOR PLANT AREA
AMAX COAL INDUSTRIES INC — PENNDIANA FLD

LOCATION:
SULLIVAN COUNTY, INDIANA
RESERVOIR: SEDIMENT BASIN SP-3
PLANT AREA SEDIMENT CONTROL
RESERVOIR ELEVATION VS SURFACE AREA AND STORAGE
RESERVOIR SURFACE STORAGE
ELEVATION AREA CAPACITY
( FEET) (ACRES) (AC-FT)
540.00 0.00 0.00
542.00 0.73 0.73
545,00 1.16 3.57
550.00 1.61 10.49
555.00 2.15 19,89
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RSROUT - Version 2.01
FILE: BASINSP3 DISCHRGE A4 JANUARY 26, 1990

PROJ TITLE: PROPOSED SEDIMENT BASIN SP-3

LOCATION:

RESERVOIR:

SILTATIOPN CONTROL FOR PLANT AREA

AMAX COAL INDUSTRIES INC - PENNDIANA FLD
SULLIVAN COUNTY, INDIANA

SEDIMENT BASIN SP-3

PLANT ARFEA SEDIMENT CONTROL

OUTLET DEVICE: OPEN CHANNEL SPILLWAY - 10 FT BOTTOM

RESERVOIR ELEVATION VS, DISCHARGE

FIRST OUTLET DEVICE

RESERVOIR
ELEVATION
(FT)

550,00
550,10
550,20
550,30
550, 40
550,50
550.60
550,70
550,80
550.90
551,00
551,20
551,40
551,60
551.80
552,00
553,00
554,00
555.00

DISCHARGE
(CFS)

0.00
1.50
4.70
9.30
15,20
22.20
30,50
39.90
50.40
62.10
62.10
104.20
138.30
177.20
221.30
270.50
600.90
1086.50
1747.30
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SEDRCAD 4 for Windows

ramriaht 1068 2NN7 Bamata | Qrhuah

. Farmersburg mine
Bear Ren Pit

Pepimnit $-256-2

35 Vi 6 Hr. Storm Cafculations

Ken Paul

Peabody Midwest

Phone: 812-434-8586
Email: kpaul@peabodyenergy.com

Filename: AS-BUILT SB 044 CELL A AND B.sc4 Printed 02-25-201¢



SEDCAD 4 for Windows

Frarmrinhi 1002 90N7 Damala | Crhiteah

General Information

Stopm Information:

Storm Type: NRCS Type II
Design Storm: 25yr-6hr
Rainfall Depth: 3.800 inches

Filename: AS-BUILT SB 044 CELL A AND B.scd Printed 02-25-2010



SEDRCAD 4 for Windows

P arurinhe 1608 _ANN7T Damala | Sehuich

Structure Netweorking:

Musle. iK

Type Si” (I.E:g‘;s S;ru (hrs) Musk. X | Description
Pond #1 ==> #2 0.000 0.000 | 5B 044, CELL "A"
Pond #2 ==> End 0.000 0.000 | SB 044, CELL "B"
#1
Pond
#2
Pond

Filename; AS-BUILT SB 044 CELL A AND B.scd

Printed 02-25-2010



SEDCAD 4 for Windows

anurdaht 1600 2007 Damala | Qrhish

Structure SUummary’
Immediate Total peak Total
Contributing Contributing e a; . Rupoff
Area Area 8 Volume
{ac) (ac) (cfs) (ac-ft}
In 86.90 5.71
#1 74.200 74.200
Out 11.38 5.72
In 373.71 46.06
#2 418.940 493.140
Out 179.78 46.06

Eilename: AS-BUILT SB 044 CELL A AND B.scd

Printed 02-25-2010



SERCAD 4 for Windows

Fanurinkt 1602 20NT Damala b Cehinesh

Structure Detail:

Structure #1 (Pond)

SB 044, CELL "A"

Pond Inputs:

Initiat Pog! Elev: 547.40 it

Initial Pool: 173.33 ac-ft
- Emeragency Spiliway
. Crest Length Left Right Bottom
Spillway Elev {ft) Sideslepe Sideslope widih (Ft)
547.40 23.00 4.80:1 5.80:1 6.20
Pond Resuits:

Peak Efevation: 547.72 ft
Pewater Time: 2.05 days

Dewatering time js calculated from peak stage to lowest spithway

Elevation-Capacity-Discharge Table

Flevation Area Capacity Discharge Di\;vniéer
(ac) (ac-ft) (cfs) (ts)
505.00 0.430 0.000 0.000
507.00 0.594 1.020 0.000
509.00 0.782 2.392 0.000
511.00 0.997 4,167 0.000
513.00 1.239 6.398 0.000
515.00 1.504 9.137 0.000
517.00 1.799 12,435 0.000
519.00 2.117 16.346 0.000
521.00 2.462 20,921 0.000
523.00 2.834 26,213 0.000
525.00 3.230 32.273 0.060
527.00 3.684 39.182 0.000
529.00 4.164 47.025 0.000
531.00 4.676 55.860 0.000
533.00 5,216 65.747 £.000
535.00 5.786 76.744 0.000
537.00 6.387 88.912 0.000
539.00 7.014 102.307 0.000

Filename: AS-BUILT SB 044 CELL A AND B.scd

Printed 02-25-2010



SEDCAD 4 for Windows

Fenirinht 1008 J2NN7 Damalo Qrbucah

Elevation Area Capacity bischarge D?.‘;::ger
(ac) (ac-ft) (cfs) (hrs)

541,00 7.675 116.991 0.000

543,00 8.362 133,023 0.000

545.00 9,081 150,461 0.000

547.00 9.828 169,365 0.000

547.40 9.980 173.327 0.000 ' Spillway #1
547,72 10.322 176.671 11.379 45.65 Peak Stage
549,00 11,207 190.267 57.655

550.00 12,010 201.873 171.633

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph fimft.

Detailed Discharge Table

Combined
. Emergenc Total
Etevation (1) 591”ny (Cfi) Discharge
{cfs)
505.00 0.000 0.000
507.00 0.000 $.000
509.00 0.000 0.000
511.00 0.000 (.000
513.00 0.000 0.000
515.00 0.000 $¢.000
- 517.00 0.000 0.000
519.00 $.000 0.000
521.00 0.000 0.000
523.00 {.000 0.000
525.00 0.000 0.000
527.00 0.000 0.000
529.00 0.000 0.000
531.00 0.008 0.000
533.00 0.000 0.000
535.00 0.000 0.000
537.00 0.400 0.000
539.00 0.000 0.000
541.00 0.000 0.600
543,00 (0.060 0.600
545.00 0.000 0.c00
547.00 0.000 0.000
54740 0.000 0.000
549.00 57.655 57.655
550.00 171.633 171,633

Filename: AS-BUILT SB 044 CELL A AND B.scd Printed 02-25-2010



SEDRBCAD 4 for Windows '

Fanurinht 1608 2007 Dameta | Crluush

Structure #2 (Pond)
SB 044, CELL "B”

Pond Inputs:

Initial Pool Elev: 519.40 fi

Initial Pool: 103.41 ac-ft
Emergency Spillway
. Crest Length Left Right Bofiom
Spillway Elev ™ gy Sideslope  Sideslope  Width (ft)
519.40 44,50 5.50:1 3.80:1 20.10
Pond Results:

Pealk Elevation: 521.06 ft
Dewater Time: 0.15 days

Dewatering time is calculated from peak stage to lowest spiltway

Eilevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D%Mn?;er
(ac) (ac-ft) (cfs} (hws)
472.00 0.100 0.000 0.000
474.00 0.156 0.254 0.000
476.00 0.223 0.631 0.000
478.00 0.303 1,155 6.000
480.00 0.394 1.850 0.000
482.00 0.497 2.739 0.000
484.00 0.612 3.847 0.00¢
486,00 0.739 5.197 8.000
488.00 0.880 6.814 €.000
490.00 1.032 8.723 0.000
492.00 1.196 10.948 0.000
494.00 1.371 13.513 0.000
496.00 1.559 16.442 0.000
498,00 1.759 19.757 0.000
500.00 1.970 23,484 0.000
502.00 2.299 27.748 0.000
504.00 2.653 32.695 0.000
506.00 3.031 38.375 €.000
508.00 3.436 44.838 0.000
510.00 3.865 52,135 0.000
512.00 4,320 60.316 0.000

Eilename: AS-BUILT S8 044 CELL A AND B.sc4

Printed 02-25-2010



SEDCAD 4 for Windows

arrinht 16082 2NN7 Damala | Crhah
8
" < Dewater ]
Elevation Area ) Capacity bischarge Time
(ac) - {ac-ft) {cfs) (hrs)

514.00 5.087 69.713 0.000

516.00 5.917 80.706 0.000

518.00 6.808 93.421 0.000

519.40 7.470 103.412 0.000 Spillway #1

520.00 7.858 108.010 65.000 0.86*

521.06 8.587 117,047 179.780 2.85 Peal Stage

522.00 9.220 125.069 281.674

523.00 9.870 134.612 549.049

our hydrograph limit.

*Designates time(s) to dewater have been extrapolated beyond the 50 i

Flloname: AS-BUILT SB 044 CELL A AND B.sc4

Detailed Discharge Table

Combined
. Emergenc Total
Elevation (ft) Spil we?y ( ci}; ) Discharge
(cfs)

472.00 0.000 0.000
474.00 0.000 0.000
476.00 0.000 0.000
478.00 0.000 0.000
480.00 0.000 0.000
482.00 0.000 0.000
484.00 ¢.000 6.000
486.00 0.000 0.600
488.00 0.000 0.000
490.00 0.000 0.00¢
492.00 £.000 0.000
494.00 0.000 0.000
486.00 0.000 0.000
498.00 0.000 0.000
500.00 0.000 0.000
502.00 0.000 0.000
504.00 0.000 0.000
506.00 0.000 0.000
508.00 0.000 0.000
510.00 0.000 0.000
512.00 0.000 0.000
514.00 0.000 0.000
516.00 0.000 0.000
518.00 0.000 0.000
519.40 0.000 0.000

Printed 02-25-2010



SEDCAD 4 for Windows

Candrinht 1008 INNT Darnsla 1 Selwiinb

Combined
. Emergenc Total
Elevation {ft) Spill W;gy ( nys ) Discharge
{cfs)
520.00 65.000 65.000
522.00 281.674 281.674
523.00 549.049 549.049

Filename: AS-BUILT SB 044 CELL A AND B.sc4

Printed 02-25-2010



SEDCAD 4 for Windows

Mamrinkt 1048 2007 Bamala | Qehuish

Subwatershed Hydrology Detail:

Time of i Peak Runoff
S;ru S\);VS SWS fArea Conc Musk K Musk X curve uHs Discharge Volume
{(ac) (hrs) {hrs) Number (cfs) (ac-fo)
#1 i 74.200 0.174 0.000 0.000 69.000 M 856.90 5,712
by 74.200 86.90 5.712
#2 1 418.940 0.631 0.000 0.000 74.000 M 364.68 40.338
2 493,140 373.71 26.058
subwatershed Time of Concentration Details:
Stru SWS e Vert. Dist. Horiz. Dist. Velocity .
¥ # Land Flow Condition Slope (%) (0 () (Fps) Time {hrs)
#1 1 3. Short grass pasture 2.60 13.00 500.90 1.280 0.108
8. Larae gullies, diversions, and low
flowing streams 2.71 32.00 1,180.00 4.940 0.066
#1 i Time of Concentration: 0.174
#2 1 4, Cultivated, straight row 2.20 11.00 500.00 1.320 0.105
8. Large qullies, diversions, and low
flowing streams 1.04 60.00 5,782.00 3.050 0.526
w2 i Time of Concentration: 0.631

Filename: AS-BUILT SB 044 CELL A AND B.sc4 Prnted 02-25-2010



Sediment Basin Design Summary

I. General Information

Bear Run Pit, Permit #256-2

Mine:

Basin: SB 044 CELL "B" As-buiit

Basin Type: Incised
Yes

Examination Exempt:

1. Design Parameters:

Design Stoim Event : (10y1/24hr)
Runoff Area (RA) (Treatment and Detention}

Runoff Ceefficient {RC)

HI. Runoff Caleulation:

RV = RE (in/24hs) ¥ 1f/12 in * Runoff Area (ac) * 43,560 sq ft fac *RC
where: RV = runoff volume (cubic fi/24hr)

RE == runoff design event {inches/24hr}
RC == runoff coefficient

RV =

IV, Treatment Volume Calculation:

Petention Time: DT 10 hours
Sediment Volume: SV 210427 cubicft
500 gpm

Pit Pumpage Volume: PV

MCYV = RV ¢f / 24hr * 1day/24hr * DT hr + PV gpm
% 1440 min/day * 1day/24hr 20,1337 cf/gal * DT hr + SV cf

Minimum Compliance volume=

Basin Freeboard;
Basin Surface area:

Basin Minimum Average depth 5.25 fi

51707692

2.0 ft minimum at pool
747 acres

4.45
418.94
0.52

: 5325.3:.931 sq ft

25-Feb-10




Sediment Basin Desion: 25-Feb-10

Universal Soil Loss Calculation:

Mire: Bear Run Pit, Permit #256-2 Basin: SB 044 CELL "B" As-built

Soil Less per Unit Area:
A=R #K * L§*CP A= 7T 9,04 onsfacre
where: A = Soil loss per acre (tons/acre) -
R = Rainfall-Erosivity Factor 200
K = Soil Erodibility Factor 0.43
LS = Length Slope Factor 0.47
CP = Cropping Practice Factor 0.22
LS Factor Calculation
LS = (FSL/72.6)'m * ((430x*2+30x +0.43)/ 6.613)) SR 04T,
6282.00

where: FSL = Field Slope Length
x = Field Slope Ratio

m = slope factor
slope <3% m=0.3 , =4% m=0.4, >5% m=0.3

CP Weighted Factor Calculation

Ground Cover Description CP Value Area (ac) CP¥ac
Active Disturbed area 0.9¢ 67.94 61.15
Reclaimed or Undisturbed 0.09 351.00 31.59 Weighted CP
418.94 92.74 - 022
Sediment Delivery Ratio: |

D =Da # Dy ¥ Dc * Dp D= 0257
where: 1 = sediment delivery ratio 0.25

Da = area delivery ratio 0.50

Dv = Vegetation frapping factor 1.00

Dc = Channelization factor 0.50

1.00

Dp = pit deposition factor

Sediment Yield From Pesign Watershed:
Y=A%*D
where: Y = Watershed Sediment Yield (Tons/ Acre)
A = Soil foss per area (Tons / Acre)
D = Sediment Delivery Ratio
Life of Basin [0.0 years

Y=':; 226 tonsfacre

Sediment Yield Coaversion Ac ft/ ac year:

Y2 (ac f/ ac yr) =( Y t/ac * 2000 Ib/t ) / (90 Ib/cubic ft * 43560 sq ft / ac)
Y2= 000115 acfl/acyr
Sediment Storage Calculation:
SL=RA *Y2* YR #*43560 Design Sediment Storage =

[ 210427 || cubic
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-SEDCAD 4 for Windows

Canvriaht 4008 22NN Pamaka 1 Qehwah

Bear Rumn Mine
Permit 5-256
25 Y., 6 Hi. Storm Calculations

Ken Paul

Filename: As-built SB 058.sc4

Printed 02-27-2012




SEDCAD 4 for Windows

Canwriaht 1008 22010 Pamala | Qeburah

General Information

Storm Information:

Storm Type; NRCS Type I
Design Storm: 25yr-6hr
Rainfali Depth: 3.800 inches

Filename: As-buiit SB 058.sc4 Printed 02-27-2012




SEDCA

Manumnhi 41008 2010 Pamala | Srhwah

D 4 for Windows

Structure Networking:

Type Stru # (312:’)5 Stru # M{Uhs:;')K Musk. X | Descripticn
Pond #1 ==>  #2 0.000 0.060 | SB 058 CELL "B"
Pond #2 ==> End 0.000 0.000 ¢ SB 058 CELL "A"
A1
Pond
#2
Pond

Filename: As-built SB 058.sc4

Printed 02-27-2012



SEDCAD 4 for Windows

Manvrinht 400R 7040 Pamals | Qrhinah

Structure Summary:
Immediate Total Peak Total
Contributing Contributing Discharae Runoff
Area Area g Volume
{ac) (ac) (cfs) {ac-ft)
In 48.05 3.18
#1 28,400 28,400
Qut 33.28 3.18
In 141.65 10.52
#2 65,400 93.800
Out 53.79 10.52

Filename: As-built SB 058.sc4

Printed 02-27-2012



SEDCAD 4 for Windows

Manurinhi 1008 9010 Ramals | Qrhwzh

Structure #1 (Pond)
SB 058 CFLL "B"

Pond Inputs:

Structure Detail:

Initial Pool Elav:

581.00 ft

Initial Pool:

3.40 ac-ft

Emergency Spillway

- Crest Length Left Right Bottom
Spillwiay Elev "y Sidestope  Sideslope  Width (fe)
581.00 20,60 3.50:1 2.90:1 11.80
Pond Results:
Peak Flevation: 581.57 it
Dewater Time: 0.20 days

' Dewalering time is calaudated from peak stage fo lowest spillway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D%«;;er
{ac) (acft) {cfs) (hes)
575.60 0.220 0.000 0.000
577.00 0.403 0.614 0.000
578.00 0.510 1.070 0.000
579.00 0.680 1.663 0.000
581.00 1.070 3.397 0.000 Spillway #1
581.57 1,187 4,112 33.282 4,75 Peak Stage
583.00 1.470 5.927 117.738

Detailed Discharge Table

Combined
. E Total
Btevation () Spir}r‘i’;gye?%) Discharge
(cfs)
575.00 0.000 0.000
577.00 0.000 0.000
578.00 0.000 0.000
579.00 0.000 0.000

Filename: As-built SB 058.s¢c4

Printed 02-27-2012




SEDCAD 4 for Windows

Conwrrinht 1008 2040 Pamals | Qrhuich

Combined
i Emergency Total
Elevation {ft) Spilway (cfs) bischarge

{cfs)

581.00 0.000 0.000

583.00 117.738 117.738

Stricture #2 (Pond)
SB 058 CELL "A"
Pond Inputs:
Initial Pool Elev: 573.60 ft
Initial Pool: 13.70 ac-ft
Straight Pipe
Barrel Barrel Entrance Tailwater
Barrel Manning's Spillway
Diameter Length Loss Depth
Slope (%) n Elev (ft)
(in} I{ia] Coefficient {ft)
24,00 80.00 16.60 0.0150 573.60 0.90 0.00
Emergency Spiliway
h Crest Length Left Right Bottom
Spillway Elev () Sideslope  Sideslope  Width (ft)
574.60 38.00 6.40:1 4.60:1 14.70
Pond Results:
Peak Elevation: 57544 1t
Dewater Time; 0.40 days

Dewatering time is calculated from peak stage fo lowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity " Discharge D?_:Vrg;er
(ac) (ac-ft) (cfs) )
559.00 0.040 0.000 0.000
560.00 0.380 0.181 0.000
561.00 0.438 0.590 0.000
563.00 0.563 1,589 0.000
565.00 0.704 2.853 0.000
567.00 0.860 4.415 0.000
569,00 1.165 6.432 0.000
571.00 1,514 9.103 0.000

Filename: As-bullt SB 058.5c4

Printed 02-27-2012




SEDCAD 4 for Windows

Marrinht 4008 _2N1N Pamaola | Qehiuah

Elevation Area Capacity Discharge Di_\;vr:éer
{(ac) {ac-f) (cfs) (hrs)
573.00 1.907 12,516 0.000
573.60 2.030 13.697 0.000 Spillway #1
574.60 2.415 15.916 4.18% 6.41% Spillway #2
575.00 2.573 16.914 27.365 2,25
575.44 2.762 18.149 53.793 1.05 Peak Stage
576.00 2.990 19.693 86.826
576.50 3.200 21.240 150.607

*Designates time(s) to dewater have been extrapofated beyond the 50 hour hydrograph limi.

Detailed Discharage Table

Combined
. Straight Pipe Emerga Total
Efevation (ft) a (Fé’f‘:) P Sp;::wragy ?cclc\;) o
{cfs)
550.00 £.000 0.000 0.000
560.00 0.000 0.000 0.000
561.00 0.000 0.000 0.060
563.00 0.000 0.000 0.000
565.00 0.000 0.000 0.000
567.00 0.000 £.000 0.000
569,00 0.000 0.060 0.000
571.00 0.000 0.600 0.000
573.00 0.000 0.000 0.000
573.60 0.000 0.000 0.000
574.60 (3)>4.189 0.000 4,189
575.00 (3)>6.942 20422 27.365
576.00 {4)>15.350 71,475 86.826
576.50 (5)>18.875 131.732 150,607

Filename: As-built SB 658.sc4

Printed 02-27-2012




SEDCAD 4 for Windows

Canvrinht 4008 9NN Pamals B Qebiuah

Subwatershed Hydrology Detail:

Peak Runoff
Stru # 5\;,5 SWS Area  Time of Conc Musk K Musk X Curve kS Discharge Volime
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 i 28.400 0.175 0.000 0.000 77.000 M 48.05 3.181
¥ 28400 48.05 3,181
#2 1 65,400 0.132 0.C00 0.000 77.000 M 112.32 7.339
b2 93,800 141.65 10.520
Subwalershed Time of Concentration Details:
Stru # 52’5 Land Flow Condition Slope (%) VEFE&?ESL- Hori;.f.t)D ist. Velocity {fps})  Time ¢hrs)
#1 1 4, Cultivated, straight row 2.40 12.60 500.00 1.380 0.100
8. Large guliles, diversions, and low
flowing streams 1.76 19.00 1,080.00 3.970 0.075
#1i 1 Time of Concentration: 0.175
#2 1 4. Cultivated, straight row 3.38 11,00 325.00 1.640 0.055
8, Large qullies, diversicns, and fow '
flowing streams 3.36 51.40 1,532.00 5.490 0.077
#2 1 Time of Concentration: 0.132

Filename: As-built SB 058.sc4 Printed 02-27-2012



Sediment Basin Desion Swummary 27 Feb-12

I. General Information

Mine: Bear Run Pit, Permit #256-4

Basin: SB 058 As-built

Basin Type: Incised
Yes

Examination Exempt:

H. Design Parameters:

Design Storm Event : (10yr/24hr) 4.45
Runoff Area (RA) (Treatment and Detention) 63.80
0.52

Runoff Coefficient (RC}

HI. Runoff Calculation:

RV = RE (in/ 24hr) * |12 in * Runoff Area {ac) * 43,560 sq ft fac *RC
where: RV = runoff volume (cubic f/24hr)

RE = runoff design event {inches/24hr)
RC = runoff coefficient

783136 cubic ft /24hr 17.98 acre i

RV =

V. Treatment Volume Calculation:

Detention Time: DT 10 hours
Sediment Volume: SV 315078 cubic it
500 gpm

Pit Pumpage Volume: PV

MCV =RV cf / 24hr * lday/24hr * DT hr + PV gpm
* 1440 min/day * 1day/24hr *0.1337 ¢f/gal * DT hr + SV cf

Minimum Compliance volume= 681443 cubic fi 15.64 acre ft

2.0 ft minimum at pool
3.10 acres 135036 sqfi

5050

Basin Freeboard:
Basin Surface area:
Basin Minimum Average depth



Sediment Basin Desion:

Universal Soil Loss Calculation:

Mine:

Bear Run Pit, Permit #256-4

Soil Loss per Unit Area:

A=R *K * LS*CP

where: A = Soil loss per acre (tons/acre)
R = Rainfall-Erosivity Factor
K = Soil Erodibility Factor
LS = Length Slope Factor
CP = Cropping Practice Factor

LS Factor Calculation

LS = (FSL/72.6)'m * ((430x*2 + 30x +0.43) / 6.613))

where: FSL = Field Slope Length
x = Field Slope Ratio
m= slope factor
slope < 3% m=0.3 , =4% m=0.4, >5%m=0.5

CP Weighted Factor Calculation

Ground Cover Description CP Value
Active Disturbed area 0.90
Reclaimed or Undisturbed 0.09

Sediment Delivery Ratio:

D=Da*Dv*Dc*Dp

where: D = sediment delivery ratio
Da = area delivery ratio
Dv = Vegetation trapping factor
De = Channelization factor
Dp = pit deposition factor

Sediment Yield From Design Watershed:

Y=A*D

where: Y = Watershed Sediment Yield (Tons / Acre)
' A = Soil loss per area (Tons / Acre)

D = Sediment Delivery Ratio

Life of Basin 5.0 years

Sediment Yield Conversion Ac ft / ac year:
Y2 (ac fi ac yr) =( Y t/ac * 2000 1b/t } / (90 W/cubic ft * 43560 sq ft / ac)

Sediment Storage Calculation:

27-Feb-12

Basin:  SB 058 As-built

A= 120.93 tons/acre
200
0.43
3.23
0.44
3.23
1857.00
0.0653
0.5
Area (ac) CP*ac
40.00 36.00
53.80 4.84 Weighted CP
93.80 40.84 0.44
D= 0.25
0.25
0.50
1.00
0.50
1.00

Y= 3023 tonsfacre

Y2= 0.01542 acfifacyr

SL=RA *Y2* YR *43560 Design Sediment Storage = 315078 | cubic
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APPENDIX D — EXHIBIT 4



PEABODY MIDWEST MINING, LLC
IMPOUNDMENT EXAMINATION EXEMPTION REQUEST

Bear Run Mine
§-256-4
SB 062

MINE HAME
PERMIT NUMBER
EMPOUNDMENT 1D

al examination and certification
e following: 1) The structure is

The above referenced impoundment is exempt from the annu
requirements under 312 IAC 25-6-20-{a)(9)E)because of th

maintained as designed and in accordance with 312 IAC 25-6-20, 2) No appearance(s) of
instability. structurai weakness or other hazardous conditions have been observed and 3)
The structure does not create a potential threat to public health and safety or threaten
significant environmental harm.

Specific Exemption:

b Incised Impoundment
Impounding Structure < 5 ft above upstream toe, < 29 ac/ft storage volume.

Impoundment which does not facilitate mining or reclamaticn:

Sewage lagoons
Landscaping pond

Pool or wetland in replaced stream channel

Existing impoundment not yet used to facilitate mining
Ephemera] water body

Active mining pit
Differential setilement pool

Identified as FCI #1 under S-00010 and was certified as-built in 4/6/98 approved
1 as exempted from quarterly examination and annval recertification. fne

Hote: Impoundment previousty
NSIG#154 of permit S-00010 as wel
as not been altered from its original configuration.

impoundment

Date: E?@ ?@ §§

Rudolph J. Notith, P.E. 19400077
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S TER %
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Sediment Basin esion Suminary

I General Information

Bear Run Pit, Permit #256-4

Mine:

Basin: SB 062

Basin Type: Incised
Yes

BExamination Exempt:

L. Design Parameters:

Design Storm Event : {(10yr/24hr}
Runoff Area (RA) (Treatment and Detention}
Runoff Coefficient (RC})

IY. Runoff Calculation:

RV = RE (in/24hs) * 1f/12 in * Runoff Arca (ac) *43,560 sq ft fac *RC

where: RV = runoff volume {cubic f/24hr)
RE = runoff design event (inches/24hr}
RC = runoff coefficient

V. Treatment Volume Calculation:

Detention Time: DT 10 hours
Sediment Volume: SV 1536499 cubic ft
500 gpm

Pit Pumpage Volume: PV

MCV =RV cf/24hr * lday/24hr * DT hr + PV gpm
* 1440 min/day * 1day/24hr ¥0.1337 cffgal * DT hr+ SV of

Minimum Complizance volume=

2.0 ft minimum at pool
35.50 acres
215 ft

Basin Freeboard:
Basin Surface area;
Basin Minimum Average depth

09-Jun-09

4.45
503.00
0.52




Sediment Basin Desion: 06-Jun-09

Universal Soil Loss Caleulation:

Mine: Bear Run Pit, Permit #256-4 Basin: SB 062

Soil Loss per Unit Area:
A=R*K #LS*CP
where! A = Soil loss per acre (tonsfacre)

tonsfacre

R = Rainfall-Erosivity Factor 200
K = Soil Erodibility Factor 0.43
LS = Length Slope Factor 5.84

0.22

CP = Cropping Practice Factor

LS Factor Calculation
LS = (FSL{72.6)*m * ((430x"2+ 30x + 0.43)/6.613)

401%.00
0.0760

where: FSL = Field Slope Length
x =Field Slope Ratio

m = slope factor

slope < 3% m=0.3 , =4% m~0.4, >5% m=0.5

CP Weighted Factor Caleulation
Ground Cover Description CP Value Area (ac) CP*ac

Active Disturbed area 0.90 80.00 72.00

Reclaimed or Undisturbed 0.09 423,00 38.07 Weighted CP
503.00 110.07 ;

Sediment Delivery Ratio:

D=Da*Dv*Dc*Dp

where: D = sediment delivery ratio 0.25
Da = area delivery ratio 0.50

Dv = Vegetation trapping factor 1.00

Dc = Channelization factor 0.50

1.00

Dp = pit deposition factor

Sediment Yield From Besign Watershed:
Y=A*D
where: Y = Watershed Sediment Yield {Tons/ Acre)
A = Soil loss per atea (Tons / Acre)
D = Sediment Delivery Ratio
Life of Basin 5.0 years

Sediment Yield Conversion Ac it/ ac year:
Y2 (ac f/ ac yr) =( Y t/ac * 2000 [b/t ) / (90 Ib/cubic ft * 43560 sq #t / ac)

acfifacyr

Sediment Storage Cateulation:
SL=RA*Y2*YR *43560 Design Sediment Storage =

‘A cabic &
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Bear Run Mine
Permit $5-256
25 V. 6 Hr. Storm Calculations

Ken Paul

Peabody Midwest

Phone: 812-434-8586
Email: Kpaul@peabodyenergy.com

Filename; SB 053 CELL Ascd
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Generaf Snformation

Storm Information:
Storm Type: NRCS Type 11
Design Storm: 25yr-6hr
Rainfalt Depth: 3.800 Inches

filaname: SB 053 CELL A.scd Printed 03-05-2011
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Structure Networking:

Type Sg;u (ifrl]ct!gs Sgu M(u;l;)}( Musk, X | Dascription
Pond #1 ==> End 0.000 0.000 | 5B 053 Cell "A"
#1
Pond

Filename: SB 053 CELL A.scd

Printed 03-05-2011
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SEructure SUummary:

Immediate Total Peak Total
Contributing Contributing Discharge Runoff
Area Area g Volume
(ac) {ac) (cfs) (ac-ft)
In £659.02 59.01
#1 493,000 493.000
Out 76,32 58.09

Filename: SB 053 CELL A.sc4d

Printed 03-05-2011
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Structure A1 (Pond)

SB 053 Cell "A"

Pond Inputs:

Pond Results:

Structure Detalil:

Initial Pocl Elev:

520.00 ft

Initial Pool:

658.24 ac-ft

Emergency Spillway

Crest Length Left Right Bottom
Spillway Elev (fe) Sidestope Sideslope Wwidth (ft}
520.00 20.00 3.00:1 3.00:1 12.00
Peak Elevation: 521.40 ft
Dawater Time: 0.66 days

Dewatering time Is calculated from peak stage to lowest spilfway

Elevation-Capacity-Discharge Table

Efevation Ares Capacity Discharge D?:vgger
(ac) {ac-ft) {ds) (hrs)
475.00 0.540 0.000 0.000
477.00 1.737 2,164 0.000
479.00 3.610 7.398 0.000
480.00 4,800 11.589 0.000
481,00 5.359 16.666 0.000
483.00 6.568 28.572 0.000
485.08% 7.900 43.020 0.000
487.00 8.755 59.668 0.000
489.00 9.651 78.067 0.000
491.08 10.592 98.304 0.000
493.00 11.577 120.466 0.000
495.00 12.603 144,639 0.000
497.00 13.677 170.912 0.000
499.00 14,792 199.374 0.000
B 501.00 15.951 230,110 0.000
503.00 17.155 263.2190 0.000
505.00 158,400 298.758 0.000

Filapame; SB 053 CELL A.scd

Printed 03-05-2011
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Elevation Area Capacity Discharge D_er\]wn‘:;er
{ac) (ac-ft) (cfs) (hrs) .
507.00 19.784 336.934 0.000
509.00 21.219 377.928 0.000
511.00 22,703 421.841 £.000
513.00 24,237 468.772 0.000
515.00 25.821 518.822 0.000
517.00 27.455 572.050 0.000
519.00 29,135 628.676 0.000
. 520.00 30.000 658,245 0.000 Spiliway #1
521.00 30.579 688.534 31.357 11.69%
- 521.40 30.815 700.870 76.325 4.05 Peak Stage
523.00 31.753 750.862 258.54%
525.00 32,950 815.562 721.46%

*Designates time(s) to dewater have beern extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
Elevation Emergency Total
(™ Spillway (cfs) Discharge
{cfs)
475,00 0.00¢ 0.c00
477.00 0.008 0.000
479.00 0.000 0.000
480.00 0.000 0.000
481.00 6.000 0.000
483.00 0.000 0.000
485.00 £,000 0.000
487.00 0.000 0.080
489.00 0.000 0.000
491.00 0.000 0.000
493.00 0.000 0.000
495.00 0.000 0.000
497.00 0.000 0.000
499,00 0.660 0.000
501.00 0.000 0.000
503.00 0.000 0.00¢
505.00 0.000 0.000
507.00 0.000 0.000
500.00 0.00¢ 8.000
511.00 £.000 €.000
513.00 8.000 0.000

Filename: SB 053 CELL A.scd

Printed 03-05-2011
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Combined
Elevation Emergency Total-
{fe) Spillway {cfs) Discharge
{cfs)

515.00 0.000 0.0c0
517.00 £.000 0.000
519.00 0.000 0,000
520.00 0.000 0.000
521.00 31.357 31.357
523.00 258,549 258.549
525.00 721,469 721.469

Filename: SB 053 CELL A.sc4
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Subwwatershed Hydrology Detail:

Time of i Peak Runoff

Stru SWS  SWS Area Conc Musk K sk X Curve UHS Discharge " Volume

# # (ac) (hrs) {hrs) - Number () (ec-ft)
#1 i 493.000 0.445 0.000 0.000 - 79.000 M 659.02 50.013
Z 493.000 658,02 52.013

Subwatershed Time of Concentration Detalfs:

Sgu S‘Q’S Land Flow Condition Slope (%) Ver%&i;lst. Hm’&‘t)D '?t‘ V(E_;ggi)ty Time (hrs}
#1 1 4. Cultivated, straight row 4,00 20.00 500.00 1.780 0.078
8. Large guilles, diversions, and low ‘
flowing streams 1.85 100.00 5,405.11 4.080 0.367
#1 i Time of Concantration: . 0.445

Printed 03-05-2011
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Sediment Basin Design Summary

I, General Information

Bear Run Pit, Permit #256-4

Mine:

Basin: SB 053 cell "A"

Basin Type: Incised
Yes

Examination Exempt:

I, Design Parameters:

Design Storm Event : {1 0yr/24hr) 4.45
Runoff Area (RA) (Treatment and Detention) 493,00
0.52

Runoff Coefficient (RC}

FIX. Runoff Calculation:

RV = RE {iﬁ /24hr) * 11t/12 in * Runoff Area (ac) * 43,560 sq ftfac *RC
where: RV = runoff volume (cubic fi/24hr)

RE = runoff design event {inches/24hr)
RC = runoff caefficient

RV =

IV, Treatment Volume Calculation:

Detention Time: DT [0 hours
Sediment Volume: SV 2267880 cubic ft
500 gpm

Pit Pumpage Volume: PV

MCV =RV of/ 24tr * 1day/24hr * DT hr + PV gpm
* 144( min/day * tday/24hr #0.1337 cffgal * DT hr + 8V of

~ 4023739 Jleubic & acre i

2.0 ft minimum at pool _ '
30.00 acres 1306800 'sq ft

3.08 ft

Minimum Compliaice volume=

Basin Freeboard:
Basin Surface area:
Basin Minimum Average depth



Sediment Basin Design:
Universal Soil Loss Calculation:

Wiine: Bear Run Pit, Permit #256-4

Soil F.oss pey Unit Area:
A=R ¥ K * LS*CP
where: A = Soil loss per acre (fonsfacre)
R = Rainfall-Erosivity Factor
K = Soil Erodibility Factor
LS = Length Slope Factor
CP = Cropping Practice Factor

LS Factor Calculation
LS= (FSL/72.6)"m * ((430x"2+ 30x +0.43)/ 6.613))

where: FSL = Field Slope Length
x = Field Slope Ratio
m = slope factor
slope < 3% m=0.3 , =4% m=0.4, >5% m=0.5

CP Weighted Factor Calculation

Ground Cover Description CP Value
Active Disturbed area 0.90
Reclaimed or Undisturbed 0.09

Sediment Delivery Rafio:
D=Da*Dv*Dc*Dp

where: D = sediment delivery ratio
DJa = area delivery ratio
Dv = Vegetation trapping factor
Pe = Channelization factor
Dp = pit deposition factor

Sediment Vield From Besign Watershed:
Y=A*D
where: Y = Watershed Sediment Yield (Tons/ Acre)
A = Soil loss per arca (Tons / Acre)
D = Sediment Delivery Ratio
Life of Basin 5.0 years

Sediment Yield Conversion Ac ft/ ac year:

Y2 (ac  ac yr) =( ¥ Yac * 2000 Ib/t ) / (90 Ib/eubic ft * 43560 5q fi / ac)

Sediment Storage Calculation:

Area (ac)
150.00
343.00
493,00

0.25
0.50
1.00
0.50
1.60

SL=RA * Y2 * YR * 43560 Design Sediment Storage =

Basin:  SB 053 cell Hpn

165.61 tonsfacre

200
0.43
5.72
0.34

572

5905.00
0.0650
0.5

CP*ac
135.00

05-Mar-11

30.87 Weighted CP

16587 034

0.25

41.40

s
1l

Y2= 0.02112

tonsfacre

ac it/ ac yr

cubic f
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Bear Run Mine
Pepmit $-256
25 Y. 6 Hr. Storm Calculstions

Ken Paul

Peabody Midwest

Phone; 812-434-8586
Fmall: Kpaul@peabodyenergy.com

Filename: SB 053 CELL B.sc4

Printed 03-05-2011



SENCAD 4 for Windows

anurinht 4008 .2NN7 Pamols | Qrhuiah

Geaneral Information

Storm Inforrmation:

Storm Type: NRCS Type I
Design Stor: 25yr-6hr
Rainfall Depth: 3.800 inches

Printed 03-05-2011

Fitename; SB 053 CELL B.sc4
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"

Filename: SB 053 GELL. B.scé

Structure Networking:
Type Siu (ﬂl?g)s St;u M(Uiffs-)l( Musk, X | Description
Pond #1 ==> #3 0.000 0.000 | POND
Pond #2 ==> #3 0.000 0.000 | POND
Pond #3 ==» End 0.000 0,000 1 5B 053 Cell "B"
#2
Fond
#1
Pond
#3
Pond

Printed 03-05-2011
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Structere SUmnary?

Emmediate Total Peak Total
Contributing Contributing Discha; o Runoff
Area Area 9 Volume
(ac) (a0) (cfs) (ac-ft)
In 584.83 40.18
#2 349,290 349,290
Out 58.97 40,19
In 659.02 59.01
#1 493.000 493,000
Out 76.32 58.09
in 158.30 107.24
#3 78.000 920.290
Out 138.29 107.04

Filename: SB 0563 CELL B.sc4

Printed £3-05-2011
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Structure #2 (Pond)

POND
Pond Inputs:

Pond Results:

Structure Betall:

Initiat Pecl Elev: 516.00 ft

Initial Pool: 1773.85

ac-ft

Emeraency Spillway

Dewatering lime js calculated from pealk stage to lowest spillway

Flevation-Capacity-Discharge Table

. - Crest Length Left Right Bottom
Spillway Elev = gy Sideslope  Sideslope  Width (f)
516.00 20.00 3.00:1 3.00:1 20,00
Pealk Efevation: 516.67 ft
Dewater Time: 2.12 days

Elevation Area Capacity Discharge Dgr'.;'vne:;er
(ac) (ac-ft) {cfs) (hrs)
440,00 12.490 0.000 0.000
442.00 12.972 25.461 a.000
444.00 13.463 51.895 0.600
446.00 13.963 79.320 0.000
448.00 14.473 107.755 0.000
458,00 14,991 137.218 0.000
452.00 15.519 167.726 0.000°
454.00 16.055 199.299 8.000
456.00 16.601 231,954 0.000
458.00 17.156 265,710 0.000
460,00 17.720 300.585 0.000
462.00 18.232 336.536 0.000
464.00 18.750 373.516 0.000
466,00 19.276 411,541 0.000
468.00 19,809 450.624 0.0c0
470.00 20.349 490,781 0.000
472.00 20.897 532.026 £.000

Filename: SB 053 CELL B.scd

Printed 03-05-2011
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e

Flevation Area Capacity Discharge D;:_\:vrgéer
{ac) (ac-ft) {cfs) . (hrs)
474.00 21.452 574.374 0.000
476.00 22.014 617.839 0.000
478.00 22.584 662.435 0.000
480.00 23.160 708.178 0.000
482,00 23,718 755.054 0.000
484.00 24.281 803.052 0.000
486.00 24.852 B52.184 0.00C
488,00 25,429 002.463 0.G00
490,00 26.012 953.903 0.000
492.00 26.603  1,006.517 0.000
484,00 27.200 1,060.318 0.000
496.00 27.803 1,115,320 0.000
498.00 28.414 1,171.536 0.000
500.00 29,030 1,228.978 0.000
502.00 30.233 1,288.237 0.000
504.00 31.461 1,349.927 0.000
506.00 32,713 1,414.097 0.000
508.00 33.990 1,480.796 0.000
510.60 35.251 1,550,072 0.000
512,00 36,616 1,621,974 0.000
514.00 37.966 1,696.552 0.000
516.00 39.340 1,773.853 0.000 Splliway #1
516.67 40.414 1800.877 58.972 45.30 Peak Stage
518.00 41.637 1,854.820 176.689
520.00 44,000 1,940.446 £38.741

#Dasignates time(s) to dewater have been extrapolated beyond the 50 hour hydrograpit limit.

Detailed Discharge Table

Combined
Elevation Emergency Total
(ft spitlway (cfs} Pischarge
(cfs)
440.00 0.000 0.000
442.00 0,000 0.000
444,00 0.000 0.600
446.00 0.060 0.000
448.00 0.coo 0.000
450.00 0.000 0.000
452.00 0.000 £.000
454,00 0.000 0.000

Printed 03-05-20%1

Filename: SB 053 CELL B.sc4



SEDCAD £ for Windows

Famminht 41000 _2NA7 Dameata | Qrhuish

Structure £1 (Pond)

POND

Pond Inputs:

Combined
Elevation Emergency Total
(1) Spillway (cfs) Discharge
(cfs)

456.00 0.000 0.000
458,00 0.000 0.000
464,00 0.000 0.000
462.00 0.000 {.000
464.00 0.000 0.000
466.00 0.000 €.000
468,00 4.000 6.000
470.08 0.000 0.000
472.00 0.006 0.000
474,00 0.000 0.000
476.00 0.000 0.000
478.00 0.000 0.000
480.00 0.000 0.000
482,00 0.000 0.000
484.00 0,000 8,000
486.00 0.000 0.000
488.00 0.000 0.000
490.00 0,000 0.000
492.00 0.000 0.000
494,00 0.600 0.000
406,00 0.000 0.000
498.00 0.000 0,000
500.00 0.00¢ €.,000
502.00 0,000 0.000
504.00 0.000 0.000
506.00 6,000 0.000
508.00 0.600 0.000
510.00 0.000 0.008
512.00 0.000 £.000
514.00 0.006 0.000
516.00 0.000 0.000
518.00 176.689 176.689

520.00 638.741 538.5
Inittat Poot Elev: 520.00 ft

Initial Pook: 658.24 ac-ft

Filenarne: SB 053 CELL B.sc4

Printed 03-05-2011
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Pond Results:

Emeraency Spillway

. Crest Length Left Right Bottom
Spillway Elev ™y Sidesiope  Sideslope  Width ()
520.00 20.00 3.00:1 3.00:1 12.00
Pealk Elevation: 521.40 ft
Dewater Time: 0.66 days

Dewatering time Is calculated from peak stage to fowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D?ﬁ;er
{ac) (ac-ft) (cfs) (hrs)
475.00 0.540 0.000 0.000
477.00 1.737 2.164 0.000
479.00 3.610 7.398 0.000
480.00 4.800 11.58% 8.000
481.00 5.359 16.666 0.000
483.00 6.568 28.572 0.000
485.00 7.900 43.020 0.000
487.00 8.755 59.668 0.000
489,00 9,651 78.067 0.0060
491.00 10.592 98.304 6.000
493.00 11.577 120.466 0.000
495,00 12,603 144,639 0.060
497.00 13.677 170.912 0.000
499,00 14.792 199,374 0.000
501.00 15.951 230,110 0.000
503.00 17.155 263.210 0.000
505.00 18.400 208,758 0.000
507.00 19.784 336.934 0.000
509.00 21.219 377.928 0.000
511.00 22,703 421.841 0.000
513.08 24.237 468.772 0.000
515.00 25.821 518.822 0.000
517.60 27.455 572.050 0.000
519.00 29,139 628.676 0,000
520.00 30.000 658.245 0.600 Spillway #1
521.00 30.579 688.534 31.357 11.69%
521.40 30.816 700.870 76.325 4.05 Peak Stage

Filename: SB 053 CELL B.sc4

Printed 03-05-2011



SEDCAD 4 for Windows
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Elevation Area Capacity Discharge Diﬁ:"r:ier
(ac) {ac-ft) (cfs) (hrs)
523.00 31.753 750.862 258.549
525.00 32.950 815562 721469

#pesignates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph HmiL.

Detailed Discharge Table

Combined
Elevation Emergency Total
(ft) Spillway (cfs) Discharge
(cfs)
475.00 0.000 .000
477.00 €.000 0.000
479.00 0.000 0.000
480,00 0.000 0.000
481.00 0.c00 0.000
483.00 0.000 0.000
485.00 0.000 0.000
487.00 0.000 0.000
489.00 0.000 0.000
491.00 0.000 0.000
493.00 0.000 0.000
495.00 0.000 0.000
497.00 0.000 0.000
499,00 0.000 0,000 |
501.00 0.000 0.000
503.00 0.000 0.000
505.00 0.600 0.000
507.00 0,000 - 0.000
509.00 8.000 0.000
511.00 0.000 0.000
513.00 0.000 0.000
515.00 0.000 0.000
517.00 0.0c0 8.000
515,00 0.000 0.000
520.00 0.000 0,000
521.00 31.357 31.357
523.60 258.549 258.549
525.00 721.46% 721,469

Structure #3 (Porid)

SB 053 Cell "B"
Printed 03-05-2011

Filename: SB 053 CELL B.scd
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Pond Inputs:

Pond Resuilts:

10

Initial Pool Elev: 509.00 ft

Initial Pool: 30.56 ac-ft
Emergency Spillway
. Crest Lengtit Left Right Bottom
Spillway Elev " gy Sideslope  Sidestope  Width ()
509.00 20.00 3.00:1 3.00:1 20.00

Peak Elevation: 510.70 ft
Dawater Time: 0.33 days

Dewatering time is calculated from peak stage to lowest spifiway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge D%ﬁfr
{ac) (ac-ft) {cfs) (hrs)
500.00 0.220 0.000 0.000
501.00 0.618 0.402 0.000
502.00 1.211 1.300 0.000
503.00 2.000 2.890 0.000
504.00 2.709 5.235 0.000
505.00 3.525 8.343 0.000
506.00 4.449 12,321 0.000
507.00 5480 17.277 £.000
508.00 6.621 23.319 0.000
509.00 7.870 30.555 8.000 Splllway #1
510.00 8.203 38.591 49,679 1.96%
510.70 8.440 44,431 138.290 5.95 Peak Stage
511.00 8.542 46,962 176.689
512.00 8.888 55.676 373.219
513.00 9.241 64.740 638.741
514.00 9.6G0 74.160 976.527

*Designates time(s) to dewaler

Detailed Discharge Table

have been extrapolated beyond the 50 hour 1 ydrograph Himit,

Filename: SB 053 CELL B.sc4
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Cornbined
Flevation Emergency Totat
{fo) Splifway (cfs) Discharge
{cfs)
500,00 0.000 0.c00
501.00 0.000 0.000
502.00 0.000 0.600
503.00 6.000 0.000
504,00 0.000 0.000
505.00 0.000 0.000
506.00 0.000 0.000
507.00 8.000 0.0c0
508.00 0.000 0.000
509.00 0,000 0.000
510.00 49.679 49,679
511.00 176.68% 176.689
512.00 373.219 373.219
513.00 638.741 638.741
514,00 976.527 976,527

Filename: SB 053 CELL B.scd
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Subwatershed Hydrology Detail:
Time of , Peak Runoff
S;m 5\;@ SWS Area Conc Musk K issk X Curve UHS pischarge Volume
(ac) (hrs) ({hrs) Number (cfs) (acft)
#2 1 349,290 0.202 0.000 0.000 78.600 I 584.83 40,183
E 342,220 584.83 40,183
#1 1 493,000 0.445 0.000 0.000 79.000 M 659.02 59.013
> £83.000 $659.02 59.013
#3 1 78.000 0.438 0.000 0.000 78.000 M 100.42 8.964
. 320,290 i58.30 107.238
‘ i £ pen 5l
Subwatershed Time of Concentiation Details:
S;:;u S‘gs tand Flow Condition Siope (%) VerE}ti)Dlst. Hon(zf.t)D ist. V?Ilgg)w Time (hrs}
#1 1 4, Cultivated, straight row 4.00 20.00 500.00 1.780 0.078
8. Large gullies, diversions, and low
flowing streams 1.85 100,00 5,405.00 4.080 0.367
i i Time of Concentration: 0.445
#2 1 4. Cultivated, straight row 3.00 15.00 500.00 1,540 0.090
8, Large gullies, diversions, and low
flowing streams 271 53.80 1,989.00 4,930 8.112
#2 i Time of Concentration: 0.202
#3 1 3. Short grass pasture 10.00 50.00 500.00 2,520 0.055
8. Large gullies, diversions, and low
flowing streams 0.28 6.00 2,170.C0 1.570 0.383
#3 1 Time of Concentration: 0.438

Filename: SB 053 CELL B.scé

Printed 03-05-2011



Sediment Basin Design Sunuinaky 05-Mat-11

1, Generai Information

Bear Run Pit, Permit #256-4

Mine:

Basin: SB 053 cell "B"

Basin Type: Incised
Yes

Examination Exempt:

Il Design Parameters:

Design Storm Event : (10yr/24hr) 4,45
Runoff Area (RA) (Treatment and Detenfion) 78.00
0.52

Runoff Coefficient (RC})
[II. Runoff Calculation:

RV = RE (in/24hr) * 1f/12 in * Runoff Area (ac) * 43,560 sq ft fac ¥ RC

where: RV = runoff volume (cubic ft/24ht)
RE = runoff design event (inches/24hr)
RC = runoff coefficient

RV =

IV. Treatment Volume Calculation:

Detention Time: DT 10 hours
Sediment Volume: SV 531438 cubic ft
500 gpm

Pit Pumpage Volume: PV

MCV =RV of / 24hr * 1day/24hr * DT hr + PV gpm
# 1440 min/day * 1day/24hr #0.1337 cf/gal “DThr+ 8V ef

. 842848 . |lcubi F'19.35 acre ft

2.0 ft minimum at pool o
7.87 acres © 342817 sqft

2.46 ft

Minimum Compliance volume=

Rasin Freeboard:
Basin Surface area:
Basin Minimum Average depth



Sediment Basin Desion: 05-Mar-1}

Pniversal Soil Loss Caleulation:

Mine: Bear Run Pif, Permit #256-4 Basin:  SB 053 cefl "B"
Soil Loss per Unit Area:
A=R* K * LS*CP ‘ A= 24528 1onsfacre
where: A = Soil loss per acre (fons/acre) _
R = Rainfall-Erosivity Factor 200 !
K = Seil Erodibility Factor 0.43
LS = Length Slope Factor 4.00
CP = Cropping Practice Factor 0.71

LS Factor Calculation

LS = (FSL/72.6)"m * ((430x"2 +30x +0.43) / 6.613)) 4.00
where: FSL = Field Slope Length 2670.00
x = Field Slope Ratio 0.0669
m = slope factor 0.5
slope < 3% m=03 , =4% m=0.4, >5% m=0.5
CP Weighted Factor Calculation
Ground Cover Description CP Value Area (ac) CP*ac
Active Disturbed area 0.90 60.00 54.00
Reclaimed or Undisturbad 0.09 18.00 1.62 Weighted CP
78.00 5562 071

Sediment Delivery Ratio:

D=Da*Dv*Dc¥Dp D= 0.25
where; D = sediment delivery ratio 0.25

Da = area delivery ratio 0.50

Dv = Vegetation trapping factor 1.00

D¢ = Channelization factor 0.50

Dp = pit deposition factor 1.00

Sediment Yield From Design Watershed:
Y=A*D
where: Y = Watershed Sediment Yield (Tons/ Acve)
A = Soil loss per area (Tons / Acre)
D = Sediment Delivery Ratio
Life of Basin 5.0 years

Y= 61.32 tens/acre

Sediment Vield Conversion Ac {t/ ac year:

Y2 (ac f/ ac yr) =( Y #ac * 2000 Ibit ) / (90 Ib/cubic ft * 43560 sq ft / ac)
Y2= 0.03128 acfi/acyr

Sediment Storage Calculation:
SL=RA * Y2 % YR * 43560 Design Sediment Storage = [ 531438 f cubic f




Z a0 ¢ LFFHs ) 9SZ# wwisg ‘auiy uny Joag

MBIA LD

STLON W O00E = Ul zmme .8, 190 £G0 8§ visog josuoy Wawipag

qLva 0N NOISIATY LADZ—E-C  auvg D\M._‘.N @@Sﬁ@.\u@ wmmSﬁ@E\‘ NSQO@@@DN

00€ = .1 HOH

GINIT dWH did
HIGIM 002

AVMTIIS
NOLLYNIGW0O

606 @ jood

¥ 90 RE0L swn|op snjding
H o0 GCUg| iawnjop sounHdwoy wnwiulpy

H 00 2C0r awumnion Wsuipad] ubissq
H S0 00 awnjoa papunodu)
58100 /@7 beuy sopung

Arewung swinop, ubissq g, 180 850 g5




Z 40 7 LITHS

EALON POION=-8Y g1ymg

‘aLva TON NOISIAZY

b—9GZ# Jwiad ‘sugy uny Joag)
uoncag Aominds pup 5U0!1095 580,47
«He 1130 £60 g5 uisog [9uo] Juswipag

OTT Buwnngy gsempayy fipoquag

LLOZ—E~¢  auve
o N we e, »w,,“\..\.\un\
ST
.u...\.@. 3
08 =1L A 00E = | 74
0C+04 00+g 00+0
Gey
00%S
FTVWOS Ci LON S N N SoC
805 ® 1004 805 @ 00
/ 0is
Sioid femids g - § uogoas-ssoin SIS
# 02 ‘ 1
e 18U
“ABIE 0308 HOROSE [eAU0) 1S817) pasodolg . A319 060G
dey-diy ooy youi 9 :Butui puueyn
Aempdg uoneugwon)
| . . | OE =LA 00S=1 71
L £
i B0L = 00+0
84U0TL | A L S6Y
|
Aemjpide vogeuigo 208
108 Uojeuiquio 2w o 508
. Py 605 @ 100d
w8 180D €50 g5 Uiseg o_.m

«8u 180 £60 §8 uiseg

Vv Lonoss-ssoun S8




	Appendix D
	INSERT PAGES
	Appendix D

	Appendix D - Exhibit 1
	INSERT PAGES
	Appendix D - Exhibit 1

	Appendix D - Exhibit 2
	INSERT PAGES
	Appendix D - Exhibit 2

	Appendix D - Exhibit 3
	INSERT PAGES
	Appendix D - Exhibit 3

	Appendix D - Exhibit 4
	INSERT PAGES
	Appendix D - Exhibit 4

	Appendix D - Exhibit 5
	INSERT PAGES
	Appendix D - Exhibit 5




